
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Elizabeth Nielsen November 14, 2008 
URS 
1333 Broadway Suite 800 
Oakland, CA 94612 
 
 
Dear Elizabeth: 
 
I have enclosed one copy of our report supplemental “A Toxicity Evaluation of Ambient Waters 
and Sediment Collected for the San Joaquin River Recirculation Study” for the ambient water 
samples collected July 28-31, 2008. The report was revised to reflect a few minnow minor errors, 
including: 

• Revision of the number of sample locations from 8 to 2 (i.e., sampled at 4 times); 
• Inclusion of Sticklebacks Unlimited as one of the fish vendors; 
• Revision of the toxic units from acute (TUa) to chronic (TUc) for Selenastrum; and  
• Inclusion of monthly reference toxicant data. 
 

The results of this testing are summarized below. 
 
Toxicity summary for San Joaquin River Recirculation Study (SJRRS) water and sediment samples. 

Toxicity Present Relative to Lab Control? 
Sample Station Selenastrum 

Growth Test 
Ceriodaphnia 
Survival Test 

Fathead Minnow 
Survival Test 

Hyalella azteca 
Survival Test 

NWDS-001-TOX no no no  
NWDS-002-TOX no no no  
NWDS-003-TOX Yes no no  
NWDS-004-TOX no no no  
NWDS-SED-TOX    no 
SJRDS-001-TOX no no no  
SJRDS-002-TOX no no no  
SJRDS-003-TOX no no no  
SJRDS-004-TOX no no no  
 
Chronic Toxicity of SJRRS Ambient Waters to Selenastrum capricornutum 
There was a significant reduction in algal growth in the NWDS-003-TOX ambient water. There 
were no significant reductions in algal growth in any of the remaining ambient waters. 
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Acute Toxicity of SJRRS Ambient Waters to Ceriodaphnia dubia 
There were no significant reductions in Ceriodaphnia dubia survival in any of the ambient 
waters. 
 
Acute Toxicity of SJRRS Ambient Waters to Fathead Minnow 
There were no significant reductions in fish survival in any of the ambient waters.  
 
Acute Toxicity of SJRRS Sediment to Hyalella azteca 
There was no significant reduction in Hyalella azteca survival in the NWDS-SED-TOX 
sediment sample.  
 
 
If you have any questions regarding the performance and interpretation of these tests, feel free to 
contact my colleague Dr. Scott Ogle or myself at (707) 207-7760.     
 
       Sincerely, 
 
 
 
       Stephen L. Clark 
       Vice President & Special Projects Director 
 
 
This testing was performed under Lab Order 13489. The test results reported herein conform to the most current 
NELAC standards, where applicable, unless otherwise narrated in the body of the report, and only relate to the 
sample(s) tested. This report shall not be reproduced, except in full, without the written consent of Pacific EcoRisk. 
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1. INTRODUCTION 
 
Under contract to URS, Pacific EcoRisk (PER) performed acute and chronic toxicity evaluations 
of ambient water and sediment samples collected for the San Joaquin River Recirculation Study 
(SJJRS). The evaluations consist of performing the following US EPA freshwater acute and 
short-term chronic toxicity tests: 

• chronic (96-hr) growth test with the green alga Selenastrum capricornutum; 
• acute (96-hr) survival test with the crustacean Ceriodaphnia dubia; 
• acute (96-hr) survival test with larval fathead minnows (Pimephales promelas); and 
• 10-day sediment toxicity test with the amphipod Hyalella azteca. 

 
These toxicity tests were performed on ambient water samples collected on July 29-31, 2008, 
and on an ambient sediment sample collected on July 28, 2008. This report describes the 
performance and results of these tests. 
 
 

2. SAMPLE COLLECTION AND HANDLING  
 

URS staff collected ambient water samples on July 29-31, 2008 from 2 locations at 4 different 
times, and an ambient sediment sample was collected from one location on July 28, 2008 from 
within the San Joaquin River watershed (Table 1). The ambient water and sediment samples 
were transported on ice and under chain-of-custody to the PER laboratory facility in Fairfield. 
Upon receipt at the testing laboratory, an aliquot of each water sample was removed for analysis 
of initial water quality characteristics (Table 2). The remainders of the water samples were stored 
at < 6°C, and were used to initiate testing within 36 hours of collection. The sediment samples 
were stored at < 6°C, and were used to initiate testing within 14 days of collection. The chain-of-
custody records for the collection and delivery of these samples are provided in Appendix A. 
 

Table 1. Collection of the SJRRS ambient water and sediment samples. 
Sample Collection Date Sample ID 

Ambient Water Sediment 
NWDS-001-TOX 7/29/08  
NWDS-002-TOX 7/29/08  
NWDS-003-TOX 7/30/08  

NWDS-003-TOX-DUP* 7/30/08  
NWDS-004-TOX 7/31/08  
NWDS-SED-TOX  7/28/08 
SJRDS-001-TOX 7/29/08  
SJRDS-002-TOX 7/29/08  
SJRDS-003-TOX 7//30/08  
SJRDS-004-TOX 7/31/08  

* - Field duplicate sample. 
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Table 2.  Initial water quality characteristics of the SJRRS ambient water samples. 

Sample ID Temp 
(°C) pH D.O. 

(mg/L) 
Alkalinity 

(mg/L) 
Hardness 
(mg/L) 

Conductivity 
(µS/cm) 

Total 
Ammonia 
(mg/L N) 

NWDS-001-TOX 12.0 7.83 8.0 262 376 1418 <1.0 
NWDS-002-TOX 5.0 7.61 8.3 142 347 1327 <1.0 
NWDS-003-TOX 5.0 7.60 9.4 107 198 831 <1.0 

NWDS-003-TOX-DUP* 5.0 7.58 9.1 107 200 801 <1.0 
NWDS-004-TOX 13.4 7.77 8.0 74 118 485 <1.0 
SJRDS-001-TOX 18.1 8.00 8.2 168 339 1723 <1.0 
SJRDS-002-TOX 5.0 7.67 8.1 168 298 1307 <1.0 
SJRDS-003-TOX 5.0 7.69 9.8 105 201 968 <1.0 
SJRDS-004-TOX 15.6 7.70 7.9 98 197 960 <1.0 

* - Field duplicate sample. 
 
 

3. ACUTE AND CHRONIC TOXICITY TEST PROCEDURES 
 

The San Joaquin River Recirculation Study ambient waters were tested for toxicity using the 
following US EPA freshwater acute and short-term chronic toxicity tests:  

• chronic (96-hr) growth test with the green alga Selenastrum capricornutum; 
• acute (96-hr) survival test with the crustacean Ceriodaphnia dubia; 
• acute (96-hr) survival test with larval fathead minnows (Pimephales promelas); and 
• 10-day survival sediment toxicity test with the amphipod Hyalella azteca. 

 
The methods used in conducting these tests followed the guidelines established by the following 
EPA manuals: 

• "Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to 
Freshwater and Marine Organisms, Fifth Edition" (EPA-821-R-02-012); 

• "Short-Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving 
Waters to Freshwater Organisms, Fourth Edition” (EPA-821-R-02-013); and 

• “Methods for Measuring the Toxicity and Bioaccumulation of Sediment-associated 
Contaminants with Freshwater Invertebrates” (EPA/600/R-99/064). 

 
3.1 Algal Growth Toxicity Testing with Selenastrum capricornutum 
 
The short-term chronic toxicity algal test consists of exposing Selenastrum capricornutum to the 
ambient waters for ~96 hrs, after which the effects on cell growth are evaluated. The specific 
procedures used in these tests are described below. 
 
The Lab Control/dilution water for these tests consisted of Arrowhead® drinking water. Aliquots 
of the Control/dilution water and ambient water were filtered (using sterile 0.45 µm filters) and 
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then spiked with nutrients before use in the algal test, as per EPA guidelines. The filtered, 
nutrient-amended waters were then used to prepare test solutions at test treatment concentrations 
of 6.25%, 12.5%, 25%, 50%, and 100% ambient water. “New” water quality characteristics (pH, 
dissolved oxygen [D.O.], and conductivity) were measured on these test solutions prior to their 
use in the test. 
 
There were 4 replicates at each test treatment, each replicate consisting of a 250-mL glass 
Erlenmeyer flask containing 100 mL of test solution; an additional replicate was established at 
each test treatment in order to monitor the test solution water quality characteristics during the 
test. Each flask was inoculated to an initial algal cell density of 10,000 cells/mL from a 
laboratory culture of Selenastrum that is maintained in log growth phase. These flasks were 
loosely-capped and randomly positioned within a temperature-controlled room at 25˚C, under 
continuous cool-white fluorescent illumination. Each replicate flask was gently shaken a 
minimum of 3 times daily. 
 
Each day, the temperature and pH were determined for the designated “water quality” replicate 
at each treatment. 
 
After 96 (+2) hrs exposure, the algal cell density in each replicate flask was determined by 
spectrophotometric analysis. Algal cell density was also determined microscopically using a 
hemacytometer for multiple treatments that exhibited resident algae species in the samples at test 
termination (i.e., in addition to Selenastrum). The resulting cell density data were analyzed to 
evaluate any impairment of algal growth caused by the ambient waters; all statistical analyses 
were performed using the CETIS® statistical software (Version 1.6.5A, TidePool Scientific, 
McKinleyville, CA). 
 
3.1.1 Reference Toxicant Testing of the Selenastrum capricornutum 
In order to assess the sensitivity of the Selenastrum to toxic stress, a reference toxicant test was 
performed. The reference toxicant test was performed similarly to the ambient water tests except 
that test solutions consisted of Lab Control water spiked with NaCl at concentrations of 0.5, 1, 2, 
4, and 8 g/L. The resulting test response data were statistically analyzed to determine key dose-
response point estimates (e.g., IC50); all statistical analyses were performed using the CETIS® 
software. These response endpoints were then compared to the typical response range established 
by the mean ± 2 SD of the point estimates generated by the most recent previous reference 
toxicant tests performed by this lab. 
 
3.2 Acute Toxicity Testing with Ceriodaphnia dubia  
 
The acute Ceriodaphnia test consists of exposing neonate Ceriodaphnia to the ambient water for 
~96 hrs, after which effects on survival are evaluated. The specific procedures used in these tests 
are described below. 
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The Lab Control/dilution water for these tests consisted of a mixture of conditioned commercial 
spring waters (80% Arrowhead®:20% Evian®). The Control/dilution water and the ambient water 
samples were used to prepare test solutions at test treatment concentrations of 6.25%, 12.5%, 
25%, 50%, and 100% ambient water. New water quality characteristics (pH, D.O., and 
conductivity) were measured on these test treatment solutions prior to use in the tests. 
 
There were 4 replicates for each test treatment, each replicate consisting of 15 mL of test 
solution in a 30-mL plastic cup. The acute tests were initiated by allocating 5 neonate (<24 hrs 
old) Ceriodaphnia, from in-house laboratory cultures, into each replicate cup. The replicate cups 
were placed in a temperature-controlled room at 20˚C, under cool-white fluorescent lighting on a 
16L:8D photoperiod. 
 
Routine water quality characteristics (pH, D.O., and conductivity) of the test waters were 
measured each day and at the end of the test. On Day 2 of the 4-day test, fresh test solutions and 
test replicates were prepared and characterized as before. At this time, small amounts of the 
green alga Selenastrum capricornutum and yeast-Cerophyll®-trout (YCT) chow food mixture 
were added to each original test replicate to provide food for the test organisms. Then, after ~48 
hrs exposure, each of the test organisms was carefully transferred into a fresh replicate cup 
containing fresh test solution so as to allow a minimum of 50% renewal of test solution. 
 
After 96 (+2) hrs, the tests were terminated and the number of surviving organisms in each 
replicate was determined. The resulting survival data were analyzed to evaluate any impairment 
due to the ambient waters; all statistical analyses were performed using the CETIS® statistical 
software. 
 
3.2.1 Reference Toxicant Testing of the Ceriodaphnia dubia  
In order to assess the sensitivity of the Ceriodaphnia test organisms to toxic stress, a reference 
toxicant test was performed. The reference toxicant test was performed similarly to the ambient 
water tests, except that test solutions consisted of the Lab Control spring water mixture spiked 
with NaCl at concentrations of 250, 500, 1000, 1500 and 2000 mg/L. The resulting test response 
data were statistically analyzed to determine key dose-response point estimates (e.g., IC50); all 
statistical analyses were performed using the CETIS® software. These response endpoints were 
then compared to the typical response range established by the mean ± 2 SD of the point 
estimates generated by the 20 most-recent previous reference toxicant tests performed by this 
lab. 
 
3.3 Acute Toxicity Testing with Larval Fathead Minnows  
 
The acute fathead minnow test consists of exposing larval fish to the ambient water for ~96 hrs, 
after which effects on survival are evaluated. The specific procedures used in these tests are 
described below. 
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The fathead minnows used in these tests were obtained from two commercial supplier 
(Sticklebacks Unlimited, Vallejo, CA and Aquatic Biosystems, Fort Collins, CO). These fish 
were maintained at 20˚C in aerated aquaria containing EPA synthetic moderately-hard water 
prior to their use in this test. During this pre-test period, the fish were fed brine shrimp nauplii ad 
libitum. 
 
The Lab Control/dilution water for these tests consisted of EPA synthetic “moderately-hard” 
water, prepared by addition of reagent grade chemicals to RO/DI water. The Control/dilution 
water and the ambient water samples were used to prepare test solutions at test treatment 
concentrations of 6.25%, 12.5%, 25%, 50%, and 100% ambient water. Water quality 
characteristics (pH, D.O., and conductivity) were determined for each test solution prior to the 
start of the tests. 
 
There were 4 replicates for each test treatment, each replicate consisting of 400 mL of test media 
in a 600-mL glass beaker. The tests were initiated by randomly allocating 10 larval fathead 
minnows into each replicate beaker. The beakers were placed in a temperature-controlled room 
at 20˚C under a 16L:8D photoperiod.  
 
Each replicate container was examined daily, and the number of live fish in each was recorded at 
this time. Routine water quality characteristics (pH, D.O., and conductivity) of the treatment 
waters were measured and recorded for one randomly-selected replicate per treatment each day.  
 
On Day 2 of the 4-day test, fresh test solutions were prepared and characterized as before. At this 
time, the test organisms were fed brine shrimp nauplii. The number of live fish in each replicate 
was then determined and then approximately 80% of the test media in each beaker was carefully 
poured out and replaced with fresh test solution. The test beakers were then returned to the room. 
“Old” water quality characteristics (pH, D.O., and conductivity) were measured on the test 
solution that had been discarded from one randomly-selected replicate at each test treatment.  
 
After 96 (+2) hrs, the tests were terminated and the number of surviving organisms was 
determined. The resulting survival data were analyzed to evaluate any impairment of survival 
due to the ambient waters; all statistical analyses were performed using the CETIS® statistical 
software. 
 
3.3.1 Reference Toxicant Testing of the Fathead Minnows  
In order to assess the sensitivity of the fathead minnow test organisms to toxic stress, a reference 
toxicant test was performed. The reference toxicant test was performed similarly to the ambient 
water tests, except that test solutions consisted of the Lab Control water spiked with NaCl at 
concentrations of 0.75, 1.5, 3, 6, and 9 g/L. The resulting test response data were statistically 
analyzed to determine key dose-response point estimates (e.g., IC50); all statistical analyses were 
performed using the CETIS® software. These response endpoints were then compared to the 
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typical response range established by the mean ± 2 SD of the point estimates generated by the 20 
most-recent previous reference toxicant tests performed by this lab. 
 
3.4 Sediment Toxicity Testing with Hyalella azteca 
The freshwater sediment toxicity test with Hyalella azteca consists of exposing the amphipods to 
the sediment for 10 days, after which effects on survival are evaluated; note that the growth 
endpoint was excluded at the request of the client. The specific procedures used in this test are 
described below. 
 
The Hyalella azteca used in this test were obtained from a commercial supplier (Aquatic 
Biosystems, Fort Collins, CO); upon receipt at the lab, the amphipods were held in tanks of EPA 
synthetic moderately-hard water (modified for use with Hyalella as per the EPA test guidelines) 
at 23˚C, and were fed YCT food.  
 
The site sediment was tested at the 100% concentration only. The Lab Control treatment 
sediment consisted of a composite of reference site sediments that has been maintained under 
culture at the PER lab for >3 months. There were 8 replicates for each test treatment. Each 
replicate container consisted of a 300-mL tall-form glass beaker with a 3-cm ribbon of 540-µm 
mesh NITEX attached to the top of the beaker with silicone sealant. Each of the sediment 
samples was re-homogenized immediately prior to introduction of the sediments into the test 
replicates. Approximately 100 mL of sediment was loaded into each test replicate container. 
Each test replicate was then carefully filled with clean overlying water (EPA synthetic 
moderately-hard water, modified for use with Hyalella as per the EPA test guidelines). The 
replicates with sediments and clean overlying water were established ~24 hrs prior to the 
introduction of the amphipods, and were placed in a temperature-controlled room at 23˚C under 
a 16L:8D photoperiod. 
 
After this initial 24 hr period, the overlying water in each replicate was flushed with one volume 
(approximately 150 mL) of fresh overlying water. A small aliquot of the renewed overlying 
water in each of the 8 replicates per treatment was then collected and composited for 
measurement of “initial” water quality characteristics (pH, dissolved oxygen [D.O.], 
conductivity, alkalinity, hardness, and total ammonia). The tests were initiated with the random 
allocation of ten 13 day-old amphipods into each replicate, followed by the addition of 1.0 mL of 
YCT food. The test replicates were then returned to the temperature-controlled room. 
 
Each day, for the following 9 days, the test replicates from each replicate were examined for the 
presence of any dead amphipods. A small aliquot of the overlying water in each of the 8 
replicates was then collected and composited as before for measurement of “old” D.O., after 
which each replicate was flushed with one volume of fresh water. Another small aliquot of the 
overlying water in each of the 8 replicates was then collected and composited as before for 
measurement of “new” D.O., after which each replicate was fed 1.0 mL of YCT. 
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After 10 days exposure, the replicate containers were pulled from the temperature-controlled 
room, and an aliquot of overlying water was collected from each replicate and composited for 
analysis of the “final” water quality characteristics. The sediments in each replicate container 
were then carefully washed out and sieved using a #40 (425-µm mesh) stainless steel sieve, and 
the number of surviving amphipods determined. The resulting survival data were analyzed to 
evaluate any impairments due to the sediments; all statistical analyses were performed using 
CETIS® statistical software. 
 
3.4.1 Reference Toxicant Testing of the Hyalella azteca  
In order to assess the sensitivity of the Hyalella test organisms to toxic stress, a reference 
toxicant test was performed. The reference toxicant test was performed similarly to the ambient 
water tests, except that test solutions consisted of the Lab Control water spiked with KCl at 
concentrations of 0.1, 0.2, 0.4, 0.8, and 1.6 g/L. The resulting test response data were statistically 
analyzed to determine key dose-response point estimates (e.g., IC50); all statistical analyses were 
performed using the CETIS® software. These response endpoints were then compared to the 
typical response range established by the mean ± 2 SD of the point estimates generated by the 20 
most-recent previous reference toxicant tests performed by this lab. 
 

14/255



Pacific EcoRisk Environmental Consulting and Testing 
 

 

 
SJRRS Acute & Chronic Toxicity Assessment Page 8 

4. RESULTS 
 
4.1 Effects of SJRRS Ambient Waters on Selenastrum capricornutum  
 
The results of these tests are summarized below in Tables 3 through 13. The test data and summary 
of statistical analyses for these tests are presented in Appendix B. 
 
4.1.1 Effects of NWDS-001-TOX on Selenastrum capricornutum growth  
There were no significant reductions in algal growth in this ambient water sample. 
 

Table 3. Effects of NWDS-001-TOX on Selenastrum capricornutum growth. 
Test Treatment Mean Algal Cell Density (cells/mL x 106) 

Lab Control 2.47 
6.25% 3.11 
12.5% 3.15 
25% 3.81 
50% 4.32 

100% 4.46 
Summary of Statistics 

NOEC = 100% ambient water 
IC50 = >100% ambient water 

TUc (100/IC50) = <1.0 TUc 
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4.1.2 Effects of NWDS-002-TOX on Selenastrum capricornutum growth  
There were no significant reductions in algal growth in this ambient water sample when a 
spectrophotometer was used to determine cell density. However, a microscopic examination of 
the ambient water test replicates revealed the presence of other freshwater algal species (i.e., 
resident species, which were not present in the Lab Control). The presence of resident algal 
species suggests a quality control problem occurred during sample filtration. There was a 
significant reduction in Selenastrum growth when a microscopic evaluation of cell density was 
performed. However, the reduction in Selenastrum growth could be due to the presence of 
resident algae species (i.e., competition for nutrients). Therefore, the sample was retested to re-
evaluate toxicity and the results are summarized in Table 5. There were no significant reductions 
in algal growth in the retest of this ambient water sample. A microscopic examination of the test 
replicates confirmed that resident algal species were not present. 
 

Table 4. Effects of NWDS-002-TOX on Selenastrum capricornutum growth. 
Mean Algal Cell Density (cells/mL x 106) Test Treatment 

Spectrophotometer Microscope 
Lab Control 2.74 2.59 

6.25% 2.64 1.53 
12.5% 1.57 0.763 
25% 2.09 0.868* 
50% 2.23 0.329* 

100% 1.41 0.053* 
Summary of Statistics 

NOEC = 100% ambient water 12.5% ambient water 
IC50 = >100% ambient water 8.33% ambient water 

TUc (100/IC50) = <1.0 TUc 12.0 TUc 
* The test response at this treatment was significantly less than the Control treatment response (p < 0.05). 
 

Table 5. Retest of effects of NWDS-002-TOX on Selenastrum capricornutum growth. 
Test Treatment Mean Algal Cell Density (cells/mL x 106) 

Lab Control 2.98 
6.25% 3.81 
12.5% 4.06 
25% 4.41 
50% 4.72 

100% 4.26 
Summary of Statistics 

NOEC = 100% ambient water 
IC50 = >100% ambient water 

TUc (100/IC50) = <1.0 TUc 

16/255



Pacific EcoRisk Environmental Consulting and Testing 
 

 

 
SJRRS Acute & Chronic Toxicity Assessment Page 10 

4.1.3 Effects of NWDS-003-TOX on Selenastrum capricornutum growth  
There were no significant reductions in algal growth in this ambient water sample when a 
spectrophotometer was used to determine cell density. However, a microscopic examination of 
the ambient water test replicates revealed the presence of other freshwater algal species (i.e., 
resident species, which were not present in the Lab Control). The presence of resident algal 
species suggests a quality control problem occurred during sample filtration. There was a 
significant reduction in Selenastrum growth when a microscopic evaluation of cell density was 
performed. However, the reduction in Selenastrum growth could be due to the presence of 
resident algae species (i.e., competition for nutrients).  The sample was retested to re-evaluate 
toxicity and the results are summarized in Table 7. There was a significant reduction in algal 
growth in 100% treatment of the retest of this ambient water sample. A microscopic examination 
of the test replicates confirmed that resident algal species were not present.  
 

Table 6. Effects of NWDS-003-TOX on Selenastrum capricornutum growth. 
Mean Algal Cell Density (cells/mL x 106) Test Treatment 

Spectrophotometer Microscope 
Lab Control 2.41 3.61 

6.25% 3.12 3.49 
12.5% 2.94 3.13 
25% 1.53 0.608* 
50% 1.53 0.718* 
100% 1.82 0.850* 

Summary of Statistics 
NOEC = 100% ambient water 12.5% ambient water 
IC50 = >100% ambient water 19.4% ambient water 

TUc (100/IC50) = <1.0 TUc 5.2 TUc 
* The test response at this treatment was significantly less than the Control treatment response (p < 0.05). 
 

Table 7. Retest of effects of NWDS-003-TOX on Selenastrum capricornutum growth. 
Test Treatment Mean Algal Cell Density (cells/mL x 106) 

Lab Control 2.67 
6.25% 2.02 
12.5% 1.51 
25% 1.94 
50% 2.24 

100% 1.75* 
Summary of Statistics 

NOEC = 50% ambient water 
IC50 = >100% ambient water 

TUc (100/IC50) = <1.0 TUc 
* The test response at this treatment was significantly less than the Control treatment response (p < 0.05). 
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4.1.4 Effects of NWDS-004-TOX on Selenastrum capricornutum growth  
There were no significant reductions in algal growth in this ambient water sample. 
 

Table 8. Effects of NWDS-004-TOX on Selenastrum capricornutum growth. 
Test Treatment Mean Algal Cell Density (cells/mL x 106) 

Lab Control 2.57 
6.25% 3.00 
12.5% 3.29 
25% 3.23 
50% 3.42 

100% 3.45 
Summary of Statistics 

NOEC = 100% ambient water 
IC50 = >100% ambient water 

TUc (100/IC50) = <1.0 TUc 
 
 
4.1.5 Effects of SJRDS-001-TOX on Selenastrum capricornutum growth  
There were no significant reductions in algal growth in this ambient water sample. 
 

Table 9. Effects of SJRDS-001-TOX on Selenastrum capricornutum growth. 
Test Treatment Mean Algal Cell Density (cells/mL x 106) 

Lab Control 2.16 
6.25% 2.81 
12.5% 3.09 
25% 3.16 
50% 3.23 

100% 3.60 
Summary of Statistics 

NOEC = 100% ambient water 
IC50 = >100% ambient water 

TUc (100/IC50) = <1.0 TUc 
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4.1.6 Effects of SJRDS-002-TOX on Selenastrum capricornutum growth  
There were no significant reductions in algal growth in this ambient water sample when a 
spectrophotometer was used to determine cell density. However, a microscopic examination of 
the ambient water test replicates revealed the presence of other freshwater algal species (i.e., 
resident species, which were not present in the Lab Control). The presence of resident algal 
species suggests a quality control problem occurred during sample filtration. There was a 
significant reduction in Selenastrum growth when a microscopic evaluation of cell density was 
performed. However, the reduction in Selenastrum growth could be due to the presence of 
resident algae species (i.e., competition for nutrients). Therefore, the sample was retested to re-
evaluate toxicity and the results are summarized in Table 11. There were no significant 
reductions in algal growth in the retest of this ambient water sample. A microscopic examination 
of the test replicates confirmed that resident algal species were not present. 
 

Table 10. Effects of SJRDS-002-TOX on Selenastrum capricornutum growth. 
Mean Algal Cell Density (cells/mL x 106) Test Treatment 

Spectrophotometer Microscope 
Lab Control 2.35 2.29 

6.25% 2.71 1.97 
12.5% 2.43 1.57 
25% 3.09 1.69 
50% 2.53 1.04* 
100% 3.19 1.10* 

Summary of Statistics 
NOEC = 100% ambient water 25% ambient water 
IC50 = >100% ambient water 46.8% ambient water 

TUc (100/IC50) = <1.0 TUc 2.1 TUc 
* The test response at this treatment was significantly less than the Control treatment response (p < 0.05). 
 

Table 11. Retest of effects of SJRDS-002-TOX on Selenastrum capricornutum growth. 
Test Treatment Mean Algal Cell Density (cells/mL x 106) 

Lab Control 3.36 
6.25% 4.14 
12.5% 4.11 
25% 4.36 
50% 4.79 

100% 4.25 
Summary of Statistics 

NOEC = 100% ambient water 
IC50 = >100% ambient water 

TUc (100/IC50) = <1.0 TUc 
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4.1.7 Effects of SJRDS-003-TOX on Selenastrum capricornutum growth 
There were no significant reductions in algal growth in this ambient water sample. 
 

Table 12. Effects of SJRDS-003-TOX on Selenastrum capricornutum growth. 
Test Treatment Mean Algal Cell Density (cells/mL x 106) 

Lab Control 1.80 
6.25% 2.44 
12.5% 2.90 
25% 3.60 
50% 4.06 

100% 4.73 
Summary of Statistics 

NOEC = 100% ambient water 
IC50 = >100% ambient water 

TUc (100/IC50) = <1.0 TUc 
 
4.1.8 Effects of SJRDS-004-TOX on Selenastrum capricornutum growth  
There were no significant reductions in algal growth in this ambient water sample. 
 

Table 13. Effects of SJRDS-004-TOX on Selenastrum capricornutum growth. 
Test Treatment Mean Algal Cell Density (cells/mL x 106) 

Lab Control 2.52 
6.25% 3.07 
12.5% 3.29 
25% 3.20 
50% 3.17 

100% 3.25 
Summary of Statistics 

NOEC = 100% ambient water 
IC50 = >100% ambient water 

TUc (100/IC50) = <1.0 TUc 
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4.2 Effects of SJRRS Ambient Waters on Ceriodaphnia dubia 
 
The results of these tests are summarized below in Tables 14 through 21. The test data and 
summary of statistical analyses for these tests are presented in Appendix C. 
 
4.2.1 Effects of NWDS-001-TOX on Ceriodaphnia dubia  
There were no significant reductions in Ceriodaphnia dubia survival in this ambient water 
sample. 
 

Table 14. Effects of NWDS-001-TOX on Ceriodaphnia dubia survival. 
Test Treatment Mean % Survival 

Lab Control 100 
6.25% 100 
12.5% 100 
25% 100 
50% 100 

100% 100 
Summary of Statistics 

NOEC = 100% ambient water 
EC50 = >100% ambient water 

TUa (100/EC50) = <1.0 TUa 
 
4.2.2 Effects of NWDS-002-TOX on Ceriodaphnia dubia  
There were no significant reductions in Ceriodaphnia dubia survival in this ambient water 
sample. 
 

Table 15. Effects of NWDS-002-TOX on Ceriodaphnia dubia survival. 
Test Treatment Mean % Survival 

Lab Control 100 
6.25% 95 
12.5% 100 
25% 95 
50% 80 

100% 95 
Summary of Statistics 

NOEC = 100% ambient water 
EC50 = >100% ambient water 

TUa (100/EC50) = <1.0 TUa 
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4.2.3 Effects of NWDS-003-TOX on Ceriodaphnia dubia  
There were no significant reductions in Ceriodaphnia dubia survival in this ambient water 
sample. 
 

Table 16. Effects of NWDS-003-TOX on Ceriodaphnia dubia survival. 
Test Treatment Mean % Survival 

Lab Control 100 
6.25% 100 
12.5% 100 
25% 100 
50% 100 

100% 100 
Summary of Statistics 

NOEC = 100% ambient water 
EC50 = >100% ambient water 

TUa (100/EC50) = <1.0 TUa 
 
4.2.4 Effects of NWDS-004-TOX on Ceriodaphnia dubia  
There were no significant reductions in Ceriodaphnia dubia survival in this ambient water 
sample. 
 

Table 17. Effects of NWDS-004-TOX on Ceriodaphnia dubia survival. 
Test Treatment Mean % Survival 

Lab Control 100 
6.25% 100 
12.5% 100 
25% 95 
50% 100 

100% 95 
Summary of Statistics 

NOEC = 100% ambient water 
EC50 = >100% ambient water 

TUa (100/EC50) = <1.0 TUa 
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4.2.5 Effects of SJRDS-001-TOX on Ceriodaphnia dubia  
There were no significant reductions in Ceriodaphnia dubia survival in this ambient water 
sample. 
 

Table 18. Effects of SJRDS-001-TOX on Ceriodaphnia dubia survival. 
Test Treatment Mean % Survival 

Lab Control 100 
6.25% 100 
12.5% 100 
25% 100 
50% 100 

100% 100 
Summary of Statistics 

NOEC = 100% ambient water 
EC50 = >100% ambient water 

TUa (100/EC50) = <1.0 TUa 
 
4.2.6 Effects of SJRDS-002-TOX on Ceriodaphnia dubia  
There were no significant reductions in Ceriodaphnia dubia survival in this ambient water 
sample. 
 

Table 19. Effects of SJRDS-002-TOX on Ceriodaphnia dubia survival. 
Test Treatment Mean % Survival 

Lab Control 100 
6.25% 100 
12.5% 90 
25% 100 
50% 90 

100% 100 
Summary of Statistics 

NOEC = 100% ambient water 
EC50 = >100% ambient water 

TUa (100/EC50) = <1.0 TUa 
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4.2.7 Effects of SJRDS-003-TOX on Ceriodaphnia dubia  
There were no significant reductions in Ceriodaphnia dubia survival in this ambient water 
sample. 
 

Table 20. Effects of SJRDS-003-TOX on Ceriodaphnia dubia survival. 
Test Treatment Mean % Survival 

Lab Control 100 
6.25% 100 
12.5% 100 
25% 100 
50% 100 

100% 100 
Summary of Statistics 

NOEC = 100% ambient water 
EC50 = >100% ambient water 

TUa (100/EC50) = <1.0 TUa 
 
4.2.8 Effects of SJRDS-004-TOX on Ceriodaphnia dubia  
There were no significant reductions in Ceriodaphnia dubia survival in this ambient water 
sample. 
 

Table 21. Effects of SJRDS-004-TOX on Ceriodaphnia dubia survival. 
Test Treatment Mean % Survival 

Lab Control 100 
6.25% 100 
12.5% 100 
25% 100 
50% 100 

100% 100 
Summary of Statistics 

NOEC = 100% ambient water 
EC50 = >100% ambient water 

TUa (100/EC50) = <1.0 TUa 
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4.3 Effects of SJRRS Ambient Waters on Fathead Minnows 
 
The results of these tests are summarized below in Tables 22 through 29. The test data and 
summary of statistical analyses for these tests are presented in Appendix D. 
 
4.3.1 Effects of NWDS-001-TOX on Fathead Minnows  
There were no significant reductions in fathead minnow survival in this ambient water sample. 
 

Table 22. Effects of NWDS-001-TOX on fathead minnow survival. 
Test Treatment Mean % Survival 

Lab Control 97.5 
6.25% 100 
12.5% 100 
25% 97.5 
50% 95 

100% 97.5 
Summary of Statistics 

NOEC = 100% ambient water 
EC50 = >100% ambient water 

TUa (100/EC50) = <1.0 TUa 
 
4.3.2 Effects of NWDS-002-TOX on Fathead Minnows  
There were no significant reductions in fathead minnow survival in this ambient water sample. 
 

Table 23. Effects of NWDS-002-TOX on fathead minnow survival. 
Test Treatment Mean % Survival 

Lab Control 100 
6.25% 97.5 
12.5% 100 
25% 97.5 
50% 100 

100% 100 
Summary of Statistics 

NOEC = 100% ambient water 
EC50 = >100% ambient water 

TUa (100/EC50) = <1.0 TUa 
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4.3.3 Effects of NWDS-003-TOX on Fathead Minnows  
There were no significant reductions in fathead minnow survival in this ambient water sample. 
 

Table 24. Effects of NWDS-003-TOX on fathead minnow survival. 
Test Treatment Mean % Survival 

Lab Control 100 
6.25% 97.5 
12.5% 100 
25% 100 
50% 100 

100% 100 
Summary of Statistics 

NOEC = 100% ambient water 
EC50 = >100% ambient water 

TUa (100/EC50) = <1.0 TUa 
 
4.3.4 Effects of NWDS-004-TOX on Fathead Minnows  
There were no significant reductions in fathead minnow survival in this ambient water sample. 
 

Table 25. Effects of NWDS-004-TOX on fathead minnow survival. 
Test Treatment Mean % Survival 

Lab Control 100 
6.25% 97.5 
12.5% 100 
25% 100 
50% 100 

100% 97.5 
Summary of Statistics 

NOEC = 100% ambient water 
EC50 = >100% ambient water 

TUa (100/EC50) = <1.0 TUa 
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4.3.5 Effects of SJRDS-001-TOX on Fathead Minnows  
There were no significant reductions in fathead minnow survival in this ambient water sample. 
 

Table 26. Effects of SJRDS-001-TOX on fathead minnow survival. 
Test Treatment Mean % Survival 

Lab Control 100 
6.25% 100 
12.5% 100 
25% 92.5 
50% 97.5 

100% 100 
Summary of Statistics 

NOEC = 100% ambient water 
EC50 = >100% ambient water 

TUa (100/EC50) = <1.0 TUa 
 
4.3.6 Effects of SJRDS-002-TOX on Fathead Minnows  
There were no significant reductions in fathead minnow survival in this ambient water sample. 
 

Table 27. Effects of SJRDS-002-TOX on fathead minnow survival. 
Test Treatment Mean % Survival 

Lab Control 100 
6.25% 100 
12.5% 100 
25% 97.5 
50% 100 

100% 100 
Summary of Statistics 

NOEC = 100% ambient water 
EC50 = >100% ambient water 

TUa (100/EC50) = <1.0 TUa 
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4.3.7 Effects of SJRDS-003-TOX on Fathead Minnows  
There were no significant reductions in fathead minnow survival in this ambient water sample. 
 

Table 28. Effects of SJRDS-003-TOX on fathead minnow survival. 
Test Treatment Mean % Survival 

Lab Control 100 
6.25% 97.5 
12.5% 100 
25% 100 
50% 100 

100% 100 
Summary of Statistics 

NOEC = 100% ambient water 
EC50 = >100% ambient water 

TUa (100/EC50) = <1.0 TUa 
 
4.3.8 Effects of SJRDS-004-TOX on Fathead Minnows  
There were no significant reductions in fathead minnow survival in this ambient water sample. 
 

Table 29. Effects of SJRDS-004-TOX on fathead minnow survival. 
Test Treatment Mean % Survival 

Lab Control 100 
6.25% 97.5 
12.5% 97.5 
25% 100 
50% 100 

100% 100 
Summary of Statistics 

NOEC = 100% ambient water 
EC50 = >100% ambient water 

TUa (100/EC50) = <1.0 TUa 
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4.4 Effects of SJRRS Sediment on Hyalella azteca 
The results of this test are summarized below in Table 30. There no significant reductions in 
Hyalella azteca survival in the sediment sample. 
 
The test data and summary of statistical analyses for this test are presented in Appendix E.  
 

Table 30. Effects of NWDS-SED-TOX on Hyalella azteca survival. 
Test Treatment / Sample ID Mean % Survival 

Lab Control 96.3 
NWDS-SED-TOX 97.5 
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5. AQUATIC TOXICITY DATA QUALITY CONTROL 
 

Three QC measures were assessed during the toxicity testing: 
• Maintenance of acceptable test conditions; 
• Negative Control testing; and  
• Precision assessment testing - measured via analyses of field duplicates.  

 
5.1 Maintenance of Acceptable Test Conditions 
 
Test conditions (pH, D.O., temperature, etc.) were all within acceptable limits for these tests. All 
analyses were performed according to laboratory Standard Operating Procedures.  
 
Resident organisms (e.g. flagellates and ciliates) were observed in the original tests of the 
following samples: NWDS-002, NWDS-003, NWDS-003 Dup, and SJRDS-002. The presence 
of resident algal species suggests a quality control problem occurred during sample filtration; 
based on how the work area is set up for algae filtration, there is no possibility of unfiltered 
sample dripping into the filtered solution. These samples were retested and no resident organisms 
were found in the filtered ambient samples during the re-tests.  
 
Based on these results, it was hypothesized that the faulty filters may be the cause of the 
presence of resident organisms in the filtered samples. A filter comparison study was performed 
to determine if the high-capacity GeoTech groundwater cartridge filters used at PER for filtering 
ambient water samples for algae testing were compromised. The study included a comparison of 
the NWDS-003 sample filtered with GeoTech, Millipore Stericup disposable, and Pall AcroPak 
200 filters. As was the case for the re-tests, there were no resident species in any of the 
treatments. Although no definitive evidence was obtained as to why resident organisms were in 
the filtered samples, PER still believes that a batch of structurally faulty filters were obtained 
from GeoTech. 
 
5.2 Negative Control Testing 
                                                                                                                                                                     
All Lab Control treatments were within acceptable limits. 
 
5.3 Positive Control Testing  
The results for the reference toxicant tests of the test organisms are summarized below. 
 
5.3.1 Reference Toxicant Toxicity to Selenastrum capricornutum 
The results of this test are summarized below in Table 31. There was a mean of 2,870,000 
cells/mL in the Lab Control treatment. The IC50 was 2.06 gm/L NaCl. These reference toxicant 
test results are consistent with previous Selenastrum reference toxicant tests, indicating that these 
organisms were responding to toxic stress in a typical fashion. The test data and summary of 
statistical analyses for this test are presented in Appendix F. 
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Table 31. Reference toxicant testing: effects of NaCl on Selenastrum capricornutum growth. 
NaCl Treatment (gm/L) Mean Algal Cell Density (cells/mL x 106) 

Lab Control 2.87 
0.5 2.62 
1 2.14* 
2 1.48* 
4 0.119* 
8 0.046* 

Summary of Statistics 
IC50 = 2.06 gm/L NaCl 

* – Significantly less than the Lab Control treatment response (p < 0.05). 
 
5.3.2 Reference Toxicant Toxicity to Ceriodaphnia dubia 
The results of this test are summarized below in Table 32. There was 100% survival and a mean 
of 28.7 offspring at the Lab Control treatment. The survival EC50 was 1670 mg/L NaCl, and the 
reproduction IC50 was 1260 mg/L NaCl. These reference toxicant test results are consistent with 
previous Ceriodaphnia reference toxicant tests, indicating that these organisms were responding 
to toxic stress in a typical fashion.   
 
The test data and summary of statistical analyses for this test are presented in Appendix G. 
 

Table 32. Reference toxicant testing: effects of sodium chloride on Ceriodaphnia dubia. 
NaCl Treatment (mg/L) % Survival  Reproduction (# neonates/female) 

Lab Control 100 28.7 
250 100 29.0 
500 100 26.9 
1000 100 20.7* 
1500 90 8.8* 
2000 0* 0 

Summary of Statistics 
 Survival EC50 = 1670 mg/L NaCl  

Reproduction IC50 =  1260 mg/L NaCl 
* – Significantly less than the Lab Control treatment response (p < 0.05). 
 
5.3.3 Reference Toxicant Toxicity to Fathead Minnows 
The results of this test are summarized below in Table 33. There was 97.5% survival and a mean 
biomass value of 0.45 mg at the Lab Control treatment. The survival EC50 value was 4.04 g/L 
NaCl and the growth IC50 was 2.6 g/L NaCl. These reference toxicant test results are consistent 
with the database of similar reference toxicant tests previously performed in our laboratory.  
 
The test data and summary of statistical analyses for this test are presented in Appendix H. 
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Table 33. Reference toxicant testing: effects of sodium chloride on fathead minnows. 
NaCl Treatment (g/L) % Survival Mean Fish Biomass Value (mg) 

Lab Control 97.5 0.45 
0.75 100 0.44 
1.5 100 0.40 
3 67.5* 0.16 
6 27.5* 0.09 
9 0* 0 

Summary of Statistics 
Survival EC50 or Reproduction IC50 = 4.04 g/L NaCl 2.6 g/L NaCl 

* – Significantly less than the Lab Control treatment response (p < 0.05). 
 
5.3.4 Reference Toxicant Toxicity to Hyalella azteca 
The results of this test are summarized below in Table 34. There was 100% survival at the Lab 
Control treatment. The survival EC50 was 0.53 g/L KCl. These reference toxicant test results are 
consistent with previous Hyalella reference toxicant tests, indicating that these organisms were 
responding to toxic stress in a typical fashion.   
 
The test data and summary of statistical analyses for this test are presented in Appendix I. 
 

* – Significantly less than the Lab Control treatment response (p < 0.05). 
 
 
5.4 Precision Assessment Testing – Analyses of Field Duplicates 
 
5.4.1 Toxicity Testing of Field Duplicates with Selenastrum capricornutum 
The results of the comparative testing of field duplicates with Selenastrum capricornutum are 
presented in Table 35. The relative percent differences (RPDs) for the algal growth responses 
were within acceptable limits. The test data and summary of statistical analyses for these tests are 
presented in Appendix J. 
 

Table 34. Reference toxicant testing: effects of potassium chloride on Hyalella azteca. 
KCl Treatment (gm/L) Mean % Survival 

Lab Control 100 
0.1 100 
0.2 100 
0.4 50* 
0.8 40* 
1.6 0* 

Summary of Statistics 
Survival EC50 = 0.53 g/L KCl 
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Table 35. Toxicity testing of field duplicate samples with Selenastrum capricornutum. 
Treatment/Sample ID Mean Algal Cell Density (cells/mL x 106) 

NWDS-003-TOX 1.82  
NWDS-003-TOX-DUP 2.01 

RPD =  9.9% 
 
 
5.4.2 Toxicity Testing of Field Duplicates with Ceriodaphnia dubia 
The results of the comparative testing of field duplicates with Ceriodaphnia dubia are presented 
in Table 36. The RPDs for the mean survival responses were within the acceptable limits. The 
test data and summary of statistical analyses for these tests are presented in Appendix K. 
 

Table 36. Toxicity testing of field duplicate samples with Ceriodaphnia dubia.  
Treatment/Sample ID Mean % Survival 

NWDS-003-TOX 100 
NWDS-003-TOX-DUP 100 

RPD =  0% 
 
 
5.4.3 Toxicity Testing of Field Duplicates with Fathead Minnows 
The results of the comparative testing of field duplicates with fathead minnows are presented in 
Table 37. The RPDs for the mean survival responses were within acceptable limits. The test data 
and summary of statistical analyses for these tests are presented in Appendix L. 
 

Table 37. Toxicity testing of field duplicate samples with fathead minnows. 
Treatment Mean % Survival 

NWDS-003-TOX 100 
NWDS-003-TOX-DUP 92.5 

RPD  = 07.8% 
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6. SUMMARY AND CONCLUSIONS 
 
The results of the toxicity testing of San Joaquin River Recirculation Study ambient waters and 
sediment are summarized below. 
 

Toxicity summary for San Joaquin River Recirculation Study water and sediment samples. 
Toxicity Present Relative to Lab Control? 

Sample Station Selenastrum 
Growth Test 

Ceriodaphnia 
Survival Test 

Fathead Minnow 
Survival Test 

Hyalella azteca 
Survival Test 

NWDS-001-TOX no no no  
NWDS-002-TOX no no no  
NWDS-003-TOX Yes no no  
NWDS-004-TOX no no no  
NWDS-SED-TOX    no 
SJRDS-001-TOX no no no  
SJRDS-002-TOX no no no  
SJRDS-003-TOX no no no  
SJRDS-004-TOX no no no  
 
Chronic Toxicity of SJRRS Ambient Waters to Selenastrum capricornutum 
There was a significant reduction in algal growth in the NWDS-003-TOX ambient water. There 
were no significant reductions in algal growth in any of the remaining ambient waters. 

 
Acute Toxicity of SJRRS Ambient Waters to Ceriodaphnia dubia 
There were no significant reductions in Ceriodaphnia dubia survival in any of the ambient 
waters. 
 
Acute Toxicity of SJRRS Ambient Waters to Fathead Minnow 
There were no significant reductions in fish survival in any of the ambient waters.  
 
Acute Toxicity of SJRRS Sediment to Hyalella azteca 
There was no significant reduction in Hyalella azteca survival in the NWDS-SED-TOX 
sediment sample.  
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Chain-of-Custody Records for the Collection and Delivery  

of the San Joaquin River Recirculation Study  
Ambient Water and Sediment Samples 
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Appendix B 
 

Test Data and Summary of Statistics for the Evaluation  
of the Chronic Toxicity of the San Joaquin River 

Recirculation Study Ambient Waters  
to Selenastrum capricornutum  
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Appendix C 
 

Test Data and Summary of Statistics for the Evaluation of 
the Acute Toxicity of the San Joaquin River Recirculation 

Study Ambient Waters to Ceriodaphnia dubia 
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Appendix D 
 

Test Data and Summary of Statistics for the Evaluation of 
the Acute Toxicity of the San Joaquin River Recirculation 

Study Ambient Waters to Fathead Minnows 

146/255



147/255



148/255



149/255



150/255



151/255



152/255



153/255



154/255



155/255



156/255



157/255



158/255



159/255



160/255



161/255



162/255



163/255



164/255



165/255



166/255



167/255



168/255



169/255



170/255



171/255



172/255



173/255



174/255



175/255



176/255



177/255



178/255



179/255



180/255



181/255



182/255



183/255



184/255



185/255



186/255



Pacific EcoRisk Environmental Consulting and Testing 
 

 

 
SJRRS Acute & Chronic Toxicity Assessment 

 
 
 
 
 
 
 
 

Appendix E 
 

Test Data and Summary of Statistics for the Evaluation of 
the Acute Toxicity of the San Joaquin River Recirculation 

Study Sediment to Hyalella azteca 
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Test Data and Summary of Statistics for the  
Reference Toxicant Evaluation of the  

Selenastrum capricornutum 
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Test Data and Summary of Statistics for the  
Reference Toxicant Evaluation of the  

Ceriodaphnia dubia 
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Test Data and Summary of Statistics for the  
Reference Toxicant Evaluation of the  

Fathead Minnows 
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Appendix I 
 

Test Data and Summary of Statistics for the  
Reference Toxicant Evaluation of the  

Hyalella azteca  

219/255



220/255



221/255



222/255



223/255



224/255



Pacific EcoRisk Environmental Consulting and Testing 
 

 

 
SJRRS Acute & Chronic Toxicity Assessment 

 
 
 
 
 
 
 
 

Appendix J 
 

Test Data and Summary of Statistics for the Evaluation of 
Ambient Water Toxicity to Selenastrum capricornutum – 

Field Duplicate Toxicity Assessment  
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Test Data and Summary of Statistics for the Evaluation of  
Ambient Water Toxicity to Ceriodaphnia dubia –  

Field Duplicate Toxicity Assessment 
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Test Data and Summary of Statistics for the Evaluation of  
Ambient Water Toxicity to Fathead Minnows –  

Field Duplicate Toxicity Assessment 
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